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GENERAL Strip Seal Expansion Joint System
Check the Design Layout for type of expansion device to be used. 1 no

expansion device is specified, but due fto the length of the sfructure an
expansion device is required, consult the Structural Project Manager for
Type to use 1f uncertain.

Strip Seals should be used for movements greater fthan 2”7 and less than
4" in place of flat plate expansion devices for skews up fo 45°. Use
flat plates on curved structures and skews over 45°

Use strip seal expansion joint systems within the |imifts described below:
L inear Expansion and Contraction

Coefficient of Linear expansion,
Concrete structure: o« = 0.000006 f+/ft+/°F

Steel strucfure 1o = 0.0000065 ff/ft/°F
Temperature Range: X
Rise Fall Range
Concrete structure: 50°F T0°F 120°F
Steel Structure: 60°F 80°F 140°F

Temperature Range is based on a design installation temperature of 60°F.

The installation width, gap = 2" at 60°F. The installation width (gap) should
be adjusted for temperatures above or below the design installation temperture.
Movement for a 10°F change in temperature should be indicated on the plans

to the rmearest 1/16” by using note H5.63 in section 4.0.

The movement for 10°F change in ftemperature = =« x 10°F x actual expansion
length x fthe cosine of the skew angle.

Skew:

Strip seal expansion joint systems must be checked for parallel and
perpendicular movements due fto skew of the bridge.

Parallel movements (Racking) shall be less than 1-1/2" for either rise or
fall movements. Maximum skew shall be 45°.

Design example for racking check:

Formula: M = AT =L : total movement or individual rise and fall movements
where
AT = corresponding ftemperadture range
L = expansion length

« = goefficient of |inear expansion
ML = M cos ©: movement perpendicular to joint

Ml =M sine: movement parallel to joint
where
© = skew angle

Effective: Feb. 2, 2004 Supercedes: Aug. 2000 E3503
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GENERAL (CONT.) Strip Seal Expansion Joint System
-8 A~<—¢ Joint

’ Bridge
! Transverse

/ AXis ——=
L Bridge
%7,7,[Lomgwudmm >
Axis )

‘<4——fBrIdge Transverse Axis t Joint—g- M
/
Racking _ . . Br idge
M1 = Movement perpendicular to joint d N
mov ement MI 1= Movement parallel to joint ig?g‘+UG‘mG‘
GIVEN:
Steel Girder Bridge, Expansion Length = 315', Skew = 40°
FIND:
M, ML , Ml and strip seal size (gap = 2" at 60°F)
SOLUTION:
Stepl1: Calculate rise and fall movements along bridge CL of rdwy
Rise: Mr = 0.0000065 (60)(315") = 0.1229'= 1.47"
Fall: Mf = 0.0000065 (B0)(315") = 0.1638"= 1.97"
Step2: Calculate the movement perpendicular to join
Rise: ML(r) = Mr cos40°= 1.47"x cos40°= 1.13"
Min. Gap =2"- 1.13"= 0.87"> 0" DK
Fall: ML(Ff) = Mf cos40°= 1.97"x cos40°= 1

.51"
Max. Gap = 2"+ 1.51"= 3.51", use 4" Gland
(See Gland Size Selection Table)

Step3: Calculate fthe movement parallel to joint
(Check Racking Movement)
Rise: MII(r) =1.47"x sin 40°
Fall: MII(f) =1.97"x sin 40°
s Racking s OK for 40° Skew

0.94"< 1.5" OK
1.277< 1.5" OK

GLAND SIZE SELECTION TABLE

STRIP SEAL | roms/s MIN. JOINT | MAX. JOINT
GLAND SIZE ) WIDTH WIDTH
(60°F)
S p o i
" o o »

MAXIMUM EXPANSION LENGTHS WITH GAP AT TOP SLAB = 2" AT 60°F

Max. Expansion Length
(Skew = 0°) (%)

3" Gland 4" Gland

CONCRETE BRIDGE 198’ 396°

STEEL BRIDGE 160’ 320

(%) For skewed bridge, follow the above example with consideration of
racking movement.

Note: Do not use Strip Seal Expansion Joint Systems for skews greater than
45° or for curved bridgess Use Flat Plate Expansion Devices.

Effective: Feb. 2, 2004 Supercedes: Aug. 2000 E3503
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DETAILS OF STEEL ARMOR AND GLAND Strip Seal Expansion Joint System

Steel Armor

3/4"» x B” Long Shear connector
alternating at 9" cts.

+

v € 9/16"@ Hole for 1/2"®@ machine bolts

DETAIL OF JOINT ARMOR

Wﬁ

Note: Single layer Gland, nmo multiple layer glands al lowed

DETAIL OF GLAND

Effective: Feb. 2, 2004 Supercedes: Aug. 2000 E3503
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DEVICE DETAILS AT END BENTS Strip Seal Expansion Joint System

(STEEL STRUCTURES) -7 ——9/16"0 hole for 1/2"®
o wen s N machine bolts(Typ. )
Detail “A"—— \

/7.s F N SIS 5/16" Plate and 5/16"
angle (See Details “B”)
i ;

I =+

| i .
T m ¢ 1/2"@ Machine bolt and nut
%/Vwﬁh 9/16"® hole (Shop or

/ field drill) in the top flange.
~ Remove bolt after concrete has
N set.

1/2"@ Machine bol+ at abt. 18" cts.
%” Use two hex nuts to set gap before
3 concrete placement. Gap may be set
anytime up fTo but not exceeding 2
| L hours before concrete placement.
Cut machine bolt flush with steel
‘ armor after concrete on each side

Tack Weld

347 (Min.) has taken initial set.
@ 60°F (%) Do not show dimension on plans.
SECTION B-B ’
zé4” @Cx 8" iomgsﬁeéded
ear Connector u Strip seal gland
alternate]y spaced
at abt. 9" cts. (Typ.) [ £77//ﬁ7
T
= Angle 3-1/2 x 3-1/2
I x 5/16 x 6”7 long
M === and 5/16” Plate
| (See Details “B")
Fill Face of —H
End Bent N IEFEEwA—====
i I 5
. e
L *f‘ 1
\/\/\_ﬂ
- 1/2"@ Machine Bolt at about 18 cts.

Cut machine bolt flush with steel armor
after concrete on each side has ftaken

initial set. (Typ.)
PART PLAN
5/16” Plate
¢ 9/16" x 1" slotted .
holes for 1/2"@ < =

machine bolts.

} ; B
eI
Angle 3-1/2 x 3-1/2 [T b

x 5/16 x 6" long

ZIEJE—
pAr
€ 9/16" slotted hales
2" Gap
¢ 1/2"@ Machine bolts and nut with
9/16"® holes(Shop or field drill)

5/16" Plate. and in top flange. Remove bolt after T
5/16" Angle concrete has set. YPrT %&
4

DETAIL “B” 7 (Typ.)

14

mension to miss bearing stiffener DETAIL “A"

(k%) D7
(1=1/2" Min.)

Effective: Feb. 2, 2004 Supercedes: Aug. 2000 E3503
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DEVICE DETAILS AT INTERMEDIATE BENTS Strip Seal Expansion Joint System
(STEEL STRUCTURES)

—

Detail "A"—- 7 ™

5/16" Plate and 5/16”
angle (See Details “B”)
(Typ.)

= € 1/2"@ Machine bolt and nut
o = with 3/167 hole (Shop or

|

2" Gap © A field drill) in fthe top flangs.
Remove bol+ after concrete has

G+ 60°F

set. (Typ.)

:>T7fkjiﬁ 1/2"® Machine bolt at abt. 18" cts.
Use two hex nuts ta set gap before
concrete placement.

<TyD

Gap may be set
anytime up fTo but not exceeding 2

i Il hours before concrete placement.
DETAIL “A" Cut machine bolt flush with steel

47 (Min.) armor after concrete on each side
. has taken initral set.

@ 60°F
3/4” @ x 8" Long Welded SECTION B-B
STiGr CﬁmTecfor Séud Strip seal gland
alternately space
at abt. 9" cts. (Typ.) [ t77//ﬁ7

Angle 3-1/2 x 3-1/2
x 5/16 x 6”7 long
,,,,,, and 5/16” Plate
(See Details “B")

B

1

e

- 1/2"@ Machine Bolt at about 18 cts.
Cut machine bolt flush with steel armor

after concrete on each side has ftaken

initial set. (Typ.)
PART PLAN 5/16" Plate
¢ 9/16" x 1" sloftted 3w
holes for 1/2"® = =
& machine bo\fs.AAAilfgiggj
T T 2
N Angle 3-1/2 x 3-1/2 ¢
——%Z—%f—— X 5/16 x 67 long—— | ‘ =, 14| | 3"
" 14"
EoE—= 1z ?
}Z | T
K ¢ 9/16” slofted holes
(36K) ¢ 1/2"® Machine bolts and nut with
9/16"@ holes(Shop or field drill)
5/16" Plate, and in fop flange. Remove bolt after
5/16" Angle concrete has set.

DETAIL “B”

(%) Dimensicn to miss bearing stiffener
C(1=1/2" Min.)

Effective: Feb. 2, 2004 Supercedes: Aug. 2000 E3503
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DEVICE DETAILS AT END BENTS Strip Seal Expansion Joint System
(PRESTRESSED STRUCTURES)

(kk%) 1/2" @& Machine Bolt @ abt.18" cts. Use two hex nuts to set gap before
concrete placement. Gap may be set anytime up fTo but not exceeding 2
hours befor concrete placement. Cut machine bolt flush with steel
armor after concrefte on each side has faken iniftial set.

2" Gap

at 60°F - (6K%)
Detail “A” Piece Angle
_ 6 x 3-1/2 x 3/8

/
— < (See Detail "B")
i6 N
= |

Const. Joint — —
(Top of Wing) — |

3/4"2 x 8" Long

—
L
\\\‘//’\
]
(Typ. )
(threaded)

Varie

Welded Shear
Connector
Stud (Typ.)
Const. Jt. ‘ C1-1/4" x 2" x 4=1/2 " Slotted
Fill Face Well (To be cast in fthe
) top of prestfressed girder)
of End Bent L' and 3/47@ x 12" Anchor Bolts
with 2 Nuts and Washer (See
(k) 3747 M 0 standard specifications for
n. 0
2ot show on Bldns. ) SECTION B—B the grout for anchor bolts)

//47STFID seal gland

3/4" @ x 8" Long ///\\v///iﬁ”
Welded Shear o

1=

— Piece Angle
Connector Stud I I 6 x 3-1/2 x %/%
a\+ergo*$\yb+ I i (See Detail “BY)
spaced at abt. | ¥ T ——————
9" ots. (Typ.) - B Tﬁ () ‘ .
\Dizlu u:’lgj:ti‘ /7 & Girder
Fill Face I Wff‘;fk‘ ,,,,, b
of End Bent Il LL,,?,,J
B [ Tt S

L~1/2" @ Machine Bolt @ abt.18" cts.
Cut machine bolt flush with steel armor

after concrefe on each side has taken
2" PART PLAN 7ritiol set. (Typ.)

; (%) Dimension along ¢ of girder.
B (Dimensions to be shown on plans.)

TYp-

3
6
otted Hole

ol

- ‘VGFWGS ! Varies ! ‘ 23

) ) Tack Weld DETAIL A"
DETAIL “B”

Effective: Feb. 2, 2004 Supercedes: Aug. 2000 E3503
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DEVICE DETAILS AT INTERMEDIATE BENTS Strip Seal Expansion Joint System

(PRESTRESSED STRUCTURES)

1/2"
Cut machine bolt flush with steel armor

@ Machime Bolt @ abt.18” cts.

2" Gap affter concrete on each side has taken
at 60°F initial set. (Typ.)
N
% V Piece Angle
° 6 x 3-1/2 x 3/8
N 7S (See Detail “B”)
?Eﬂ R
- o]
o ?5& B g %
4 .~ NO
| :Q%@
| Il ; Eal
== - +
== )
|
¢ 1-1/4" x 2" x 4=1/2 " Slotted
! Wel |l (To be cast in the

)

=

(k%) 3/4" Min.(Typ.)
(Do not show on plans)

top of prestressed girder)
and 3/4"@ x 12" Anchor Bol+ts
with 2 Nuts and Washer (See
standard specifications for
the grout for anchor bolts)

Strip seal g\omd44//74f

SECTION B-B

Piece Angle
6 x 3-1/2 x 3/8
(See Detail “B")

/rA*Q Girder

1/2"® Machine bolt at abt. 18" cots.
Use two hex nuts to set gap before
concrete placement. Gap may be set
anytime up to but not exceeding

2 hours before concrete placement.

2" PART PLAN ‘‘cut macnine bolt flush with steel
armor after concrete on each side
oLV Piece Angle has taken initial set.)
2 6 x 3% x 3
< ~
Typ.
%v¢ | ‘ ‘ ¢ %N N
f’*""%"‘*"HﬁB“*"‘Ef Slotted Hole
- ‘VGrTes | Varies | ‘ 23" Tack Weld
() DETAIL “A”
DETAIL “B”
(%) Dimension along € of Girder (Dimension to be shown on plans).
Effective: Feb. 2, 2004 Supercedes: Aug. 2000 E3503
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BARRIER CURB DETAILS Strip Seal Expansion Joint System

Beveled Curb Bent
Plate with " @
Countersunk Socket
Head cap screws and
Anchors

1
2

Const.
Joint—

LT T T PART SECTION A-A
18" cts (For %" @ machine bolts)

2" » x 8” Long Welded Shear

Extend strip
P

seal gland

3" past end

of slab(Typ.)’ Connector Studs (Spaced
alternately @ abt. 9" cts.) Bevel curb bent
plate on roadway
PART SECTIDN B-B face
C C
7\//
A B LI
Gap Size at 60°F. PART ELEVATION AT END
S OF BEVELED CURB BENT PLATE
X 6’
3t
1
! \
T%—fQ 3" @ Countersunk
Eevi‘ emg OT 4 ! Socket Head Cap
oﬁmrogg@oyp ane | Screws and Anchors
face | L
| ]
2—-Layers 50# TN i \ Bevel curb
Roofing Felt I é <%Beve\eqNCurb %emf , bent plate
between plate L] os Plate 37 x 127 x 15 to 4"
and reo§5544—*> 1 | (Form flush with curb) SECTION C—C
[T 7 | ° /
o e g P
AP == o
L N )

by L

PART ELEVATION OF BARRIER CURB

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501
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BARRIER CURB DETAILS Strip Seal Expansion Joint System

1/2" Beveled Curb Bent Plate
with 1/2”® countersunk socket
head cap screws and anchors.

Steel Armor
with Extrusion

Il
I

for 1/2” @ machine bol+ts
3/4"@ x 8"Long welded shear connector
studs(Spaced alternately at 9”7 abt. cts.)
Extend strip seal gland 3” past edge of slab

|
1
‘ _ 9/16"® Holes at abt. 18" ots.
\

SECTION THRU JOINT

i VN
K Steel Armor
= with Extrusion
Auqﬁ,gu,% T i T = T =
Lt e e e e e e
=g == == == == === == —————
alu L &l EEEN )
Qo
19 3/4” x 8" Long
iw o shear connectors
‘\\\47 (Typ.)
N Cutter Line Strip seal gland
PART PLAN (SQUARE BRIDGE)
/_\ N\
30
Bend Line(Varies with skew)
i_: i::; §
—= o+ E = RS SO
A .
g g \x\\ S Strip seal gland
S 0 \\ \\
wlo N N
>
N

Working Pointek

Gutter Line
(*) Working Point is always at Front Face of Backwall at gutterline.

PART PLAN (SKEWED BRIDGE)

Effective: Sept. 2004 Supercedes: Feb. 2004 E3503
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DOUBLE FACED MEDIAN Strip Seal Expansion Joint System
BARRIER BRIDGE CURB

4

12" x Secant

Skew Angle ligiij7760msf. Joint
[

o T
I I
' I
/
I I
I
- l \ PART SECTION A-A
,‘ ,,,,,,,,,
I
I
I
I
I
I
|
ELEVATION
\ P-Type Strip
. Seal Extfrusion
P-Type Strip
Seal Extrusion
Const. Const. ///
Joint i ) Jow‘rﬁW,,,/
| ( 7
Fill Face
Fill Face
Working Point ———Working Point
S— S—
PART PLAN B-B PART PLAN B-B
(SQUARE) (SKEWED)

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501
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DOUBLE FACED MEDIAN BARRIER BRIDGE CURB

Strip Seal Expansion Joint System

Note:

For details not shown of medi
safety barrier curb details (
Bridge Manual), Design Divisi
Median Barrier) and Bridge De

an barrier bridge curb, see the
General Superstructure Section of
(Concrete

on Standard Drawings
sign Layout.

Symm. abt. & median

exoep+ as shown

Beveled Curb Bent
Plate 1/2” x 12" x 15"
with 1/2" @ Countersun
Socket Head Cap

Screws and Anchors

Tight fit

= . Bevel Curb
5177777777 ********i} Bent Plate
: on roadway

< 285 Wla | Sl g5 > face

TYPICAL

PART SECTION A-A

R4

Note: Use continuous strip seal a
thru median curb only when slab
cross—slope slopes away from PART ELEVATION AT END
curb or slab is superelevated. OF BEVELED CURB BENT PLATE
B<Fw F.-A i
" at 60°F.
3// 4%//
2 6 | Bevel curb
bent plate
34 o 17
/ } \ SECTION C-C
Bevel end of =10 " @ Countersunk
bent curb plate ‘ Socket Head Cap 3
on roadway | Screws and Anchors @
face | -
) L ”
2-Layers 30# — ‘ \
Roofing Felt ¢ =Beveled Curb Bent R
between plate I B h . .
and recess L S Plate 1/27 x 12" x 15 Z
{ - ! (Form flush with curb Ny
\ o —
-'v-_'d- -v_ M

BA uA

)

PART ELEVATION OF BARRIER CURB

TYPICAL PART SECTION B-B

Effective: Feb. 2, 2004 Supercedes: May 2000

E3501
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SIDEWALK DETAILS Strip Seal Expansion Joint System

Note: See Bridge Manual Section 3.30 (General Supersfructure) for details and
reinforcement of the sidewalk and Bridge Manual Section 4.0 (General Notes)
for the appropriate notes to use on the bridge plans.

Socket Head Cap

1/2" @ Countersunk A<
Screws and Anchors

1/2"@ Countersunk Socket Head Cap
crews and Achhors @ abfl 127 cts.

Weld

Two layers of 50# Roofing L i
felt beftween plate and ¢ Fence Post 67 (Min.)

recess N
Steel Armor Slope 1/8" per foof‘ é¢
with Extrusion ‘3§;*“*““'44'7 =

5/8" Recess with 1/2" Eﬁ
skid resistant raised
patftern plate

1/2" @ Countersunk
Socket Head Cap

Screws and Anchors Extend strip seal 3" past

end of slab. (Typ.)
‘el

PART SECTION THRU CENTER
OF EXPANSION DEVICE

— 7Sldb Gap

at 60°F.

Slab Gap
at 60°F.

3" , 5/8" Recess with 1/2” Plate
5 Weld

fo%L47 5/8" Recess with

RAIEE 1/2" Skid Resistant

A \ ) Raised Pattern Plate
172"

@ Countersunk Socket
| Head Cap Screws and Anchors

2-Layers 50#
Roofing Felt.
between plate
and recess

PART SECTION A-A

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501
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DRAINAGE DETAILS Strip Seal Expansion Joint System

In order for strip seal expansion joint systems to function properly
the gland must be al lowed to drain to prevent build-up of debris.
Debris may punch holes in the gland and the weight may possibly pull
the gland from fthe extrusions

To prevent debris buildup on the strip seals the gland should not be
turned up at the barrier curb. Instead the steel armor with extrusions
should run fo the face of fthe slab through the barrier curb.

Drainage should be handled by one of two methods. The first

method s to let the water run off the gland and free fall to the
ground below.

The gland should extend past the face of the barrier curb by a
minimum of 3 inches. At intermediate bents, the bent cap should
have a protective cecating applied to prevent moisture saturation

of the concrete. On structures where fthere s an adjacent structure

separated by a median barrier curb with an open joint(Type D or
Split median) the gland should be terminated at some point in The
curb at all bent ftypes and protective coating should be applied
at all faces exposed to moisture.

The second method of drainage s fto provide a fiberglass pipe
drainage system to collect water at fthe bents.

See the Structural Project Manager for the method of drainage to be
used.

The following pages provide some possible details fthat may be
used for strip seal expansion joint drainage systems.

I the fiberglass pipe drainage systems is used, payment will be
made under the pay item. Drainage System(On structure), Lump Sum.

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501
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DRAINAGE DETAILS Strip Seal Expansion Joint System
Option #

(Typical for all bents
except for split median
barrier curb.)

Strip Seal Gland

yd

Provide splash protection
for erosion control

Fimished ground |ine

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501
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DRAINAGE DETAILS

Page: 1.8-3

Strip Seal Expansion Joint System

Option #
No Drainage System — Intermediate Bent

Seal beams girder and diaphragm
with protective coating in
accordance with Sec 711.

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501
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DRAINAGE DETAILS Strip Seal Expansion Joint System
Option #2
One piece drain system — End Bent 1/4” x 2" Galvanized 4" @ Reinforced

Pipe C‘Gmp“‘\\\\\ fiberglass pipe

¢ 1/2" @ Face of wing

or curtain wall

Expansion
anchors
(Typ.) Néoprene spacer
P P black
67 x 4
Eccentric PART SECTION A-A
Reduce \\&\
S _—
o8 )
E T \
o - ,
o ” o8
oG AN B
&0 ALl A
[alpyaY ||
D B T
N O = |
— o n . .
cC o+ C
S
o 8io R \\////
o o ©
N Splash protection for
~ g5 erosion control
0
x*C N Finished ground |ine
N £ o
<~
> h FRONT ELEVATION

(Option #1 would be to
provide no drainage at all.)

67 x 47 Eccentfric Optional drainage system.
reducer —,

7 See Structural Prject Manager
| \\ for use of drainage system. /ﬁfﬂvﬁﬁﬁvﬂTﬂi
g

I
I
4" @ | a
Fiberlglass |

pipe +——m =

Finished ground |ine

otection

SIDE ELEVATION

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501
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DRAINAGE DETAILS

Option #2

One piece drain system - End Bent
(Option #1 would be to

provide no drainage at all.)

Strip Seal Expansion Joint System

Reinforced Fiberglass catch
basin

4"® Fiberglass pipe.

m\

1/4" x 2" Galvanized pipe clamp
with neoprene spacer block and
1/2"@ Expansion Anchors (See
Page 1.8-4 for details of pipe
clamp).

/

Q

J—

FRONT ELEVATION

Steel Armaor —
with Extrusion——m—5

I

Fiberglass
catch basin

F1/4" x 2" Galvanized pipe clamp
with neoprene spacer block and
1/2"@ Expansion Anchors (See
Page 1.8—-4 for details of pipe
clamp).

S~ 45° £ibow

for erosion control

SECTION THRU BEN

Provide splash protecti

ron

T

Effective: Feb. 2, 2004 Supercedes:

May 2000 E3501
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DRAINAGE DETAILS Strip Seal Expansion Joint System
Option #2

One piece drain system - Intermediate Bent

(Option #1 would be to
rd draf +oall.) .
provide no drainage at a - Detail A
— -~
e \%//47

/ N\
/ \
/ ————lfTermeofe strip seal
/ ;// \g\omd 6" from face
| }of curb.
\ |
S ————— /
\ Fiberglass catch basin
T /
N | — /
/

x\\¥—76” 2 Fiberglass pipe

4l

1/4" Pipe clamp (Galvanized)
with 2-1/2"@ expansion
anchors and neoprene block

1N

spacer(Typ.) (See page 1.8-4
gi for more details of pipe clamp.)

Terminate strip
seal gland flush
with curb.

6”@ Fiberglass pipe

Fiberglass
catch basin

Detail A
(Optional)

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501



Bridge Manual

Expansion Devices — Section 3.35 Page: 1.8-7
DRAINAGE DETAILS Strip Seal Expansion Joint System
Option #2

One piece drainage system provided — Intermediate Bent
Prestressed girder shown.
plate girder is similar
(Option #1 is to provide
no drainage at all.)

-

Fiberglass catch basin
8”@ Fiberglass

pipe

| 4-3/4" x 6" x1/2" plate

| (Galvanized)(Typ.)
6" x 6" x 5/8" P‘O*e/§§—1/4/’ Plate (Galvanized)(Typ.)

(Galvanized)(Typ.)

1
! 9/16" @ hole in 4-3/4" x 6" x
T 1/2" Plate for 1/2" @ bolt (Typ.)

N f\\\—79/16” x 3" Slotted hole

" ael TN 174" plate (Typ.)

SECTION THRU JOINT
Note: If dropping water Tfo

ground from botftom of beam
is not allowed, an additional
pipe system shall be used.

Fiberglass
catch basin

]
f
6" ¢ Fiberglass pre——\\\\i
|
|
|
|

%

!

!

!

|

|

.

174" Plate(Typ. ) f—~_] /?//82 Z“GZG((TTYD' ))
£.5 2 ate(Typ.

e L—9/16"® Hole for 1/2"@ bolt(Typ.)
(b |

N «~—1—See Details on page 1.8-9

SECTION A-A

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501
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Expansion Devices — Section 3.35 Page: 1.8-8
DRAINAGE DETAILS Strip Seal Expansion Joint System
Option #3

Three piece drainage System provided — Intermediate Bent.

Prestress girder shown, D
Plate girder is similar |
1
1
1

" " ” Fiberglass catch basin
10" x 9" x 1/2 P

late
2 - 9/16 "® holes
cast in girder ;/—;gﬁi e
(Drilled for T T = T
P girder) r . - - !
- " . 1 |

6"D Fiberglass pipe
1/2"@ U-bol+

10" x 9”7 x 1/2"” Plate

6 x 10.5

1
. T
Fiberglass collector Ly
| 6”0 Fiberglass pipe
1
P —
B
1
For SECTION B-B T
and SECTION E-E D
see page 1.8-9 SECTION THRU JOINT
|
|
9" |
= -
1 elMin.)
[ e e |
| C6 x 10.5
Face of diaphragm THIC
— aiii
= - WI—t9/16" x 3" Slotted hole
Vo A
LT
N N1 /276 u-Bo1+
J\lH_
LI
==

See Details on page 1.8-9

z
/

* Varies (Space \mi:m/

holes to clear B1 \J

bars in P/S gdrs. !

Use 6" for plate 4:

gdrs. ) 'I'_l.m
1

SECTION D — D

Effective: Feb. 2, 2004 Supercedes: May 2000 E3501
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Expansion Devices — Section 3.35 Page: 1.8-9

DRAINAGE DETAILS Strip Seal Expansion Joint System

Dption #2 or #3
Drainage System provided - Intermediate Bents

¢ 2-1/2" Expansion Anchors
= 4
¢ 9/16"” @ Hole ¢ i
/ |

in 1/2" Plate
and ¢ 9/16" x
3" slotted hole
in 1/4" plate.

¢ 9/16"2 holes for
1/2"@ bolts

SECTION B-B

6" X 4-3/4" X 1/2" Plate

l///~6” x 6" x 5/8" Plate
|
!

| —9/16"® hole for

7
!
Ay
5

| 1 Lo
B
[

T

SECTION C-C

¢ 9/16"® holes for
/////—\551::::§g§;;;;;>x<)1/2” @ Bolts
I |

Face of Girder Web

R 9" x 10" x 1/2"

Varies based on
slab cantilever

2"(Min.)

T™——1/2"® U-Bol+t

Varies based on
distance to diaphragm

SECTION E-E

1/2"@ Expansion Anchor (Typ.)

Effective: Feb. 2, 2004 Supercedes: May 2000

E3501
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POLYMER CONCRETE Strip Seal Expansion Joint System

Strip Seal Expansion Joints may be used on rehabiliftation projects where
other expansion devices need fo be replaced. ConsultT with STructural
Project Mandger dabout The use of polymer concrefe with strip sedls.

Strip seal is to be designed with the same requirements as a normal strip
seal expansion joint.

Polymer Concrete

- 3/8"@ sinusgidal continuous bar

or 1/27 x 97 Welded shegr connectors
bent at 90° spaced at 9 cTs.

or #4 Reinforcing bar 9 long bent 90°
at 97 cts.

Note: Anchorage system shall be welded to strip seal steel armor with
appropriate weld to meet AASHTO Fatigue Category C for connection.

B
P ‘ Back face of
4 steel armor

Weld(Typ.)
DETAIL OF SINUSOIDAL BAR

Nete: A pay iftem exists for fthis type of expansion joint system.
The system will be paid for under Strip Seal Expansion Joint
System per |inear foot. Polymer Concrete will be paid for under
Polymer Concrete per cubic foot.

DETAIL OF SHEAR CONNECTOR

(#4 Re(hforoin? bar shall be
bent n a similar manner)

Effective: Feb. 2, 2004 Supercedes: Aug. 2000 E3503
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Preformed Compression Joint Seal
GENERAL

Check the Design Layout for type of expansion device to be used. 1T
no expdnsion device 1s speciftied, but due to the length of The
structure an expansion device is indicated, consult The Structural
Project Manager for ftype to be used.

LINEAR EXPANSION AND CONTRACTION:
Coefficient of Linear Expansion,
Conocrefte Structure: =« = 0.000006 ft/+T/°F

Steel Structure: > = 0.0000065 ft/ft/°F
TEMPERATURE RANGE FROM 60°F Rise Fall Range

Concrete Structure: 50°F T0°F 120°F

Steel Structure: 60°F 80°F 140°F

Movement for a 10°F change in temperature should be indicated on
the plans to the nedrest 1/16" by using note (H5.32) in Section 4.

The movement for a 10°F change in temperature = ™ x 10°F x Actual
Expansion Length x Cosine of the Skew Angle.

Revised: August 1999 E3500
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Expansion Devices — Section 3.35

Page: 2.1-2

Preformed Compression Joint Seal

GENERAL (CONT.)

FORMULAE
Typical calculations for skew solution. ML =M cos
M| =Msing
M =AT o> L

<2 o

S T
\;7Q Axis of Bridge / ¢ Axis of Bridge
/ M

/\¥2947Q Transverse Axis of Br\dge/\li
¢ Expansion Joint € Expansion Joint

GIVEN: Total bridge movement along the
centerline of Dr\dge has been
calculated at 1. O = Skew Angle of
oM =1.08" Expansion Joint.
FIND: The proper seal at fthe skew angle M = Total Movement of
© = 30° and with the joint opening Bridge.
at 60°F.
M1 = Total Movement
Perpendicular to
SOLUTION: Joint.
Step 1: Calculate the total movement
1 to the joint. MI = ;OTQ}‘M?vimemT
ML=M cos® gra tet e
= 1.087 % 0.866 Joint
= 0.935" Required Sedal Wn = Nominal Width of
Movement Range sealer.
Step 2: Calculate the ftotal movement| s+ = Total Allowable
[| to the joint. Rack Due to Exp.
Ml =M sin® and Contr.
=1.08" x 0.5
= 0.54"
Step 3: Select proper seal size to accommodate the above
rack <movemem+\\ to the joint)
St = Ml =,(0.20 Wn)(X) = 0.54"
Wn = 0.547/0.20 = 2.7
Step 4: SelectT proper seal size to dccommodate the movement

1 fo the joint).
Knowing the minimum size seal should be 2.7" or
grecfer and the movement rating approximately 17
(0.935"”) we can go to the selection chart ().
smal lest seal That meets necessary parameters

The
is the 3”

15% to 20% of the nominal
(USE 20% IN ALL CASES)

* Most engineers permit a maximum al |owance of
seal width (Wn) for rack caused by skew movements.

k% See Sec. 3.35 page 2.2-1.

Revised: August 1999 E3500
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Expansion Devices — Section 3.35 Page: 2.2-1

Preformed Compression Joint Seal
TABLE DF TRANSVERSE BRIDGE SEAL DIMENSIDNS

(1) at e0°F.

3 I Seal

s S
S 5?»4 ©
5 NAZ

% é = (Typ.)
iR | 7

77 X7 bar

~Drill 2" » concrete vent holes gt abt. 12"
cts. on roadway face of angle (Typ.)

PART CROSS SECTION THRU EXPANSION JOINT

TABLE OF TRANSVERSE BRIDGE SEAL DIMENSIONS
i o o e

(Wn) RANGE(M_L)
2.5" 1 %” MANUF ACTURER'S RECOMMENDED HEIGHT 0.9"
3.0" 1§" MANUF ACTURER'S RECOMMENDED HEIGHT 1.0"
3.5" 24 MANUFACTURER'S RECOMMENDED HEIGHT 1.3"
4.0" 23" MANUF ACTURER' S RECOMMENDED HE [GHT 1.6"
4.5" 23 MANUFACTURER'S RECOMMENDED HEIGHT 1.9"
5.0" 2 %” MANUFACTURER’ S RECOMMENDED HE1GHT 2.0"

Size of Armor Angle:
Vertical leg of angle shall be a minimum of (:) + 3/4 ",
horizontal leg of angle shall be a minimum of 3”. MTmnimum

thickness of angle shall be 3"

Note: See Section 4 for appropriate notes.
For Wn and ML , see Section 3.35 Page 2.1-2.

Effective: Feb. 2, 2004 Supercedes: August 1999 E3500
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Page: 2.4-1

Expansion Devices — Section 3.35
Preformed Compression Joint Seal

DETAILS AT END BENTS (STEEL STRUCTURES)

Gap at 60O°F

\;(For Gap Size, See Sec. 3.35 page 2.2-1)

Detail "A"

v'Aa

S
e Plate and
%” angle [See

=T Detail "B")

%

Typ.
174

Const. Joint — —
(Top of wing)—|

3" @ x 8" Long
Weld Shear Connector
stud (Typ.)

VXA—%” @ Machine Bolt+ and Nut with
2 & hole (Shop or field drill)

Const. Joint Key

Fill Face of 2" (Min.) 6
End Bent in top flange. Remove bolt after
(Do not snow concrete has set.

this dimension
on the bridge plans.)

SECTION B-B

Angle (For size, see
Sec. 3.35 page 2.2-1)

2" @ x 8" Long Welded
Shear Connector Stud
alternately spaced

at abt. 9 ots. (Typ.) %

F11l Face of End Bent

B B
ﬁf el WA da N jk
et Angle 33 x 3%
N~ T —— | < 5% 6" lon
Drill 3" @ concrete vent hole - Tl N 16 9
at abt. 127 ofs. <Ur; roadway Ho 4" @ Machine Bolt at about 18" ots.

with Hardwood Spacer Block.

Cut machine bolt flush with angles
PART PLAN after conerete in last pour has taken

initial set. (Typ.)

T Angle (For size, see
Sec. 3.35 page 2.2-1)Typ

face of angle) (Typ.

2% 6" long
Lo NG

¢ 2" x 1" slotted 5 x 3" bar
holes for " @
Machine Bolts

3 %” @ holes
L

for 3" ©
Machine Bolts

DETAIL "B DETAIL “A”

)

Revised: October 1998 D3506
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DETAILS AT INTERMEDIATE BENTS (STEEL STRUCTURES) Preformed Compression Jolint Seal

Gap at GO0°F
1" (Typ.)
2" @ x 8" Long Welded ~ (For gap size, see Sec. 3.35 page 2.2-1)
Shear Connector Stud (Typ.) 30/‘1 / Detail “A"
B B N
AT &
ACLAY
%’/ Plate and
L %” angle (Typ-.)
1 (See Detail “B”)
N =
‘ i
5" @ Machine BolT and nut wiTh
17 (Min.) 2 @ nole (shop or field drill)
(Typ.) in top fl
(Do not show this dimension noTop onge.
Remove bolt after concrete has set.

on the bridge plans.)
SECTION B-B (Typ.

Angle (For size. see

Sec. 3.35 page 2.2-1) 1" x 3" bar
%// > x 8" Long 7‘/

Welded Shear 3 oy —

Connector Stud
alternately spaced
at abt. 9” ots.

(Typ.)

Su
e Plate (Typ.)

Angle 3% x 35
X % x 8”7 long (Typ.)
¥‘5” 2 Machine Bolt af about 18" cts.

with Hardwood Spacer Block.

Cut machine balt flush with angles
after concrete in last pour has taken
initial set. (Typ.)

Drill 2" @ concrete vent hole
at abt. 12" ofs. (On roadway
face of angle) (Typ.)

PART PLAN

Angle (For size. see

% x 6" long
Sec. 3.35 page 2.2-11(Typ. )

¢ & x 1" siofted

Holes for 3" @
Machine Bolts

+" x %" bar
%” @ holes
for 3" @
Machine
Bolts

Typ.

DETAIL “B” % 5

REVISED: October 1998 D3506
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Expansion Devices — Section

3.

35 Page: 2.5-1

DETAILS AT END BENTS (PRESTRESSED

STRUCTURES) Preformed Compression Jolnt Seal

Gap at ©60°F
1" (Typ. (For gap size, see Sec. 3.35
35;\//kﬁage 2.2—1)
—Detail “A” Piece Amg\e
%L-—<{j 6 x 3%+ x 3
- (See Detail “B")
A | \16; v.,"A“ X%
Typo>—r ] B T2 A ol
Const. Joint? — -1 . ) —
(Top of Wing)—| Aoomin S ey EZW
3u 7 . | & N> =
7" © x 8" Long : < = 7 E
Welded Shear . = = <
Connector ac
Stud (Typ.) e
Const. Jt. Key ¢ 147 x 2" x 41" Slotted
Fill Face o Well (To be cast in The
of End Bent 5 tops of prestressed girder)
and 3" @ x 12" Anchor BolTs
SECTION BB W7+h42 Nuts and Washer (See
standard specifications for
. the grout for anchor bolts)
Angle (For size, see
Sec. 3.35 page 2.2-1) — 3" x §" Bar

2" @ x 8" Long
We lded Shear
Connector Stud
alternatedly
sp@ced at abt.

T

9" cts. (Typ.) 1T—4
Fill Face
of End Bent =
B
Drill 2" @ concrete
vent hole @ abt.12”
cts. (On roadway ~
)

face of angle)(Typ.

| 1

> cts.

@ Machine Bolt @ abt.18"

with Hardwood Spacer Block.
Cut machine bolt flush with

angles aftter concrefte in
2" PART PLAN‘ng pour has taken initial
5" ) set. (Typ.)
‘ /;%” g\ece‘Amgge (%) Dimension along € of girder.
iN* - x§35 X % (Dimensions to be shown on plans.)
< N Angle (For size, see
Sec. 3.35 page 2.2-1)
- - i ox " Bar
&q$ L*““‘“~ti%j>, Jg/ % 3 ¢ %” @ Holes
+ ‘ﬁ"*"*qaf"*’eﬁ\ IOtted Holeg for 3 @
N Machine Bol fs

o ‘VOr\es ‘vgr\es ‘ 25"
(%) ()

DETAIL “B”

Revised: August 1999
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Expansion Devices — Section 3.35

Page: 2.6-1

BARRIER CURB DETAILS

Note:

Preformed Compression Joint Seal

Do not use barrier curb plate on square structures.

|

— 2

Anchors

Beveled Curb Bent

Plate with £ @
Countersunk Socket
Head cap screws and

Angle (See this manual

%%Q?:l, section for size)
j
o
Riss L::‘::@:ﬂjzzﬁzg%
L T v | v, &
\ ' %' @ Holes @ abt.
6| (L — PART SECTION A-A
‘ 18" cts (For 1" @ machine bolts)
' 3" @ x 8" Long Welded Shear
Connector Studs (Spaced Bevel curb bent
alternately @ abt. 9" ots.) plate on roadway
PART SECTION B-B face
A B |
C C 7
Gap Size at 6O°F. Bevel curb
3 ) bent plate
" 1 7T A
2 61 ] S * SECTION c-C
31 PART ELEVATION AT END
= OF BEVELED CURB BENT PLATE
* \
=—C " @ Countersunk B 5 from roadway face
Bevel end of \ SockeT Head Cap via of curb to seal
bent curb plafeg ! 4 (Square structures)
gQCgOGdWGY | Sorews and Anchors 1 7 from roadway face
i of curb to seal
A (Skewed structures)
_ # N ‘
%oéi??gnggf | ¢ <HBev§\eq Curb Bent
between plate Ll s Plate 3" x 127 x 15
and recess—] | 1 (Form flush with curb)
) /
7 b via > e B
B 4 L ] v.a 4 9la
: Uy

W Lo

PART ELEVATION OF BARRIER CURB

PART SECTION THRU SAFETY

BARRIER CURB SHOWING
PREFORMED COMPRESSION SEAL

Revised:

August 1999

E3500
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Expansion Devices — Section 3.35

Page: 2.6-2

TYPICAL PART PLANS

Preformed

Compression Joint Seal

Gap Dimension at 60°F.

) 4
< I
o [
I
\ 0 Roadway Angle
(@] o= Y d
Gutter Line =t
o] | jm =
o
ol| |lo
2" @ Drilled concrefe vent =] |l o~
holes @ abt. 12" cts. in } } 2" @ x 8" Long Welded
roadway face of angle (Typ.)——=0| O] We lded Shear Connector
3‘ 1 Studs (Spaced alternately
i1l @ abt. 9" cts. ) (Typ.)
Lol 11Q
Dii“ ‘L/ [z | 1
= z X 7 Bar
AT
,J\/7, ,,J\/,,
SQUARE STRUCTURE

Gap Dimension at 60°F.

(

) { —
N e N -
( LENGAE ) u s
= ’ ~
Gutter Lim64§¥ / -
2/ <O Recess curb to permit the free
. . VAN movement of the beveled curb
Working Point— Oy / bent plate 17 x 12" x 15"
(%) 7/ 70 (Formed flush with barrier curb)
70 .
Roadway Angle 4%/ // send Line
2" @ Drilled concrete yS , ,
vent hole @ abt. 127 /) 2" @ x 8" Long Welded Shear
cts. in roadway face ;/ / Connector Studs (Spaced
of angle (Typ.) y /'S alternately @ abt. 9" cfs.)(Typ.)
7
7
° £ X 4" Bar
SKEWED STRUCTURE
(%) The working point is always placed on the front face side

of backwall at the gutter Iine.

Revised: August 1999

E3500
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SAFETY BARRIER CURB AT END BENTS Preformed Compression Joint Seal

<

12" x Secant
Skew Angle

—— ConsT. Joint

PART SECTION A-A

ELEVATIDN

Armaor Joint

A Angle
Armor Joint
Angle 7
Const. Const. ////
Joint ~r—=Ffs———— Joint— =
BN — )
N ( N~ 7
s Fill Face
Fill Face
Working Point —+—Working Point
~—"\ S—"
PART PLAN B-B PART PLAN B-B
(SQUARE) (SKEWED)

Revised: August 1999 E3500
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SIDEWALK DETAILS Preformed Compression Joint Seal

See bridge manual Section 3.30 (General Superstructure) for detalls
and reinforcement of the sidewdlk and bridge manual Section 4 (Generdl
Notes) for the appropriate notes to use on the bridge plans

N

@ Countersunk

Socket Head Cap A

Screws and Anchors

£" @ Countersunk Socket Head Cap Screws

| and Anchors @ abt. 127 cts.
We ld

2 Layers 50%# Roofing

Felt between Plate
and Recess

"l
\
(

Preformed
Compression

. I | 7
Joint Seal - ‘ Ségpgog+ ! | N
R ‘ .
2 e e
=
-
5" @ Countersunk " ©
3" Recess with

Socket Head Cap | . .
Screws and Anchors 2 Skid Resistant
Raised Pattern Plate

PART SECTION THRU CENTER
OF EXPANSION DEVICE

Slab Gap
at 60°F.

Slab Gap

at 60°F. 3" 2" Recess with %" Plate

| Weld
[ & B
[ ™
i [ k

Raised Pattern Plate
2-Layers 50# \ "
Roofing Felt 4" @ Countersunk Socket

between plate Head Cap Screws and Anchors
and recess

PART SECTION A-A

Recess with
" Skid Resistant

Revised: August 1999 E3500
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DOUBLE FACED MEDIAN BARRIER BRIDGE CURB Preformed Compression Jaint Seal
Note:

Do not use barrier curb plate on sguare structures.

For details not shown of median barrier bridge curb, see the
safety barrier curb details (General Superstructure Section of

Bridge Manual ), Design Division Standard Drawings (Concretfe
Median Barrier) and Bridge Design Layout.
2/71 "
7T o7
-

Symm. abt. ¢ median .

except das shown ++" from the roadway
face of curb to seal

5 ed Curb Bent gl (Square structures)

evele ur en | N

" from the roadway

face of plate to seal
(Skewed structures)

Tight fit

Plate " x 12" x 15"

with +" @ Countersun
Socket Head Cap
Screws and Anchors—j

Bevel Curb
Bent Plate
on roadway
face

TYPICAL PART SECTION A-A ¢ c

L
|

PART ELEVATION AT END
OF BEVELED CURB BENT PLATE

B A
Gap Size at 60°F.
5 y
2" 6] ‘ Bevel curb
, bent plate
31 b
/ i \ SECTION C-C
Bevel end of =—¢ 1" @ countersunk
bent curb plafe ! Socket Head Cap 3
on roadway Screws and Anchors @
face ‘
) | ( &
2-Layers 50%F g —— ; \
Roofing Fel+t Db = Beveled Curb Bent S
befween plafe 11 | | o | Plate $” x 12" x 15" °
( L] (Form flush with curb R
\ |2 / —
. - T - g

TYPICAL PART SECTION B-B
PART ELEVATION OF BARRIER CURB

Revised: August 1999 E3500



Bridge Manual

Expansion Devices — Section 3.35 Page: 3.1-1
GENERAL Flat Plate Expansion Devices

Check the Design Layout for the type of expansion device

to be used. If no expansion device is specified, but due to
the length of the sfructure an expansion device is indicated,
then consult the Structural Project Manager for the type to be
used.

The flat plate expansion device will be used within the |imits
described below.

LINEAR EXPANSION AND CONTRACTION

Coefficient of Linear Expansion,

Concrete structure: 0.000006 ft+/ft/°F

Steel sftructure: = 0.0000065 ft/ff/°F
SKEW
Any angle.
TEMPERATURE RANGE FROM 60°F Rise Fall Range
Concrete Structures 50°F 70°F 120°F
Steel STructure: 60°F 80°F 140°F

Movement for a 10°F change in temperature should be indicated
on the plans to the nearest 1/16" by using note (H5.22) In Section 4.

The movement for a 10°F change in temperature = o« x 10°F x Actual
Expansion Length x Cosine of the Skew Angle.

EXPANSION LENGTH GAP

AT
STEEL CONCRETE 60°F
262.5' 325.07 3-1/2"

Note:
See Bridge Manual Section 4, Page H5-C for the appropriate notes.

Revised: May 2000 E3501



Bridge Manual

Expansion Devices — Section 3.35

Page: 3.2-1

DETAILS (STEEL STRUCTURES)

Flat Plate Expansion Devices

Plate 12" x 7/8"

Bar 3/4"

X

¢ 3/4” @ Machine Bolts and Nuts
with fwo 13/16" x 1-1/2" Vertical
Slotted holes in the vertical

leg of the angle

Const. J+.

Plate 6" x ;
with fwo 13/16
1-1/2" Horizontal
Slotfed Holes

X

W
47

f& 9

7

Angle 6 x 6 x 5/8 with Two
13/16" x 1-1/2" Slotted
holes placed parallel fo

roadway !l ( Increase vertical
| vertical leg of angle for
| haunches over 1-7/8").

¢ Two 13/16" @ Holes

\ dreil ) in flange.
bolfts and
has seT.

4

3
4

(Min.)

(shop or field
Use 3/4" @ machine
loosen nuts after concrete

(Min.)

PART SECTION AT END BENT

(1) 3" (Min.)

(2) 374" @ x 8" Long
Welded Shear Connector
StTuds (Spaced alfernately
at abt. 9”7 ¢cts. ) (Typ.)

Plate 12" x 7/8"

Bar 3/4" x

¢ 3/4" @ Machine Bolts and Nuts
with fwo 13/16" x 1=1/2" Vertical
Slotfted holes in the vertical

leg of the angle (Typ.)

7 9

Angle 6 X 6 x 5/8 with Two
13/16" x 1-1/2" Slotted
holes placed parallel to

Angle 8 x 6 x 5/8

roadway | ( Increase vertical

|

. 2 P vertical leg of angle for
with Two 13/16° X 1-1/2 haunches ovgr 177/g”>.
Horizontal Slotted Holes P
: +1 | | | [ ¢ Two 13/167 @ Holes
vertreat angte ted | (shop or field drill) in

\ $\ 4/ flange. Use 3/4” @ machine
Plate 68" x_5/8" bolts and loosen nuts after
with fwo 13/16°7 X

3 . concrete has set.(Typ.)
1-1/2" Horizontal 7 (Min.) 7P
Sloffed Holes
P (Typ.) Dimensions shown are
5 perpendicular to
(Min.) centerline of joint
and do not vary with
kew.
PART SECTION AT INTERMEDIATE BENT 7V
Notes:
Part longitudinal sections for bridges on grades or vertical curves having a plate
type intermediate expansion device shall be detailed with the expansion plate

anchor fto the long span side.
on the high side.
manual section.

For bevel

plate and permissible field splice detalls,

[+ equal spanss Tthen place expansion plate anchor

see this

Revised: Aug. 2000

E3503
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DETAILS (PRESTRESSED STRUCTURES) Flat Plate Expansion Devices
347 @
60° F 41 Plate 12" x 7/8"
2
» 4" 3/4” Plate with Two 13/16"
23 x 1=1/2" Vertical Slotted Holes
7]\ 28 ¢ Two 3/4” @ Machine Bolts
1% and Nuts
ar 9s4n X L/S Aﬁ\tﬁxy/ © 1/2" Beveled Stiffener Plate
= *iét&* oo BT 3/4"” x 2-1/4" Wide Plate
@—= - 5 with Two 13/16” x 3"
F'l| Face Slotted Holes (Placed
— parallel to roadway)
Angle B x 6 x 5/8 1 4 | IErT T 57 é
Const. Jt. Key_| —
Plate 6" x 5/8" 7, P )
wifth fwo 13/16" x ¢ 1-1/4" x 2" x 4=1/2" Slotted Wel |
1-1/2" Horizontal 7y ‘ (Cast in top of the prestress

and 374" @ x 7" Anchor Bol Tt

Slotted Holes —m——— ‘ girder)
WA o, Wwith nut and washer (Typ.) (See Std

! 35 Specs. fTor grout for The anchor

Dimensions shown are L bol+ts. ) B
perpendicular to 4ﬁ C) 37 (Min.)
centerline of joint (Min.) ) )
and do not vary with PART SECTION AT END BENT (:) 3747 @ x 87 Long Welded
skew. Shear Connector Studs
3L 3 (Spaced alfernately
Z at abt. 9” cts.)(Typ.)
c0° F 41y P p
é?g‘e”ihxﬂg/T6” o Lu 2 Plate 12" x 7/8
Wi 2 7 o 7 o 7
X 1-1/2" Vertical 4" 3/47 Plate with Two 13/16"7 x 1-1/2

Vertical Slotted Holes (Typ.)

1 _ ¢ Two 3/4” @ Machine Bolts
n 278 and Nuts (Typ.)

Slotfted Holes

1/2" Beveled Stiffener Plate
(Typ. )
374" x 2-1/4" Wide Plate

V / S ‘ :
74 . N\ 4 | s X
&, Y S | Slotted Holes (Placed
1 il

with Two 13/16" 3"
parallel fTo roadway)

Plate 6" x 5/8" 43 ‘ C 1-1/4" x 2" x 4=1/2" Slotted Wel |
with two 13/16" x 1 i i (Cast in top of the prestress
1-1/2" Horizontal /" (Min. T (x| . girder) and 3/4" @ x 7”7 Anchor Bolt
Slotfted Holes | ‘ with nut and washer (Typ.) (See STd
3L ! Specs. Tor grout for The anchor
2 ‘ bolTts. )
(Typ.)

PART SECTION AT INTERMEDIATE BENT

Notes:

For bevel plate and permissible field splice detailss, see this manual section:
page 3.5-1 & 3.6-1.

Part longitudinal sections for bridges on grades or vertical curves having a
plate Type inftfermediate expansion device shall be detailed with plate anchor
to the long span. I equal spans, then place expansion plate anchor on the
high side.

(%) Spaced between prestress girder reinforcing bars.

Revised: Aug. 2000 E3503
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Expansion Devices — Section 3.35 Page: 3.4-1

TYPICAL PART PLAN DETAILS Flat Plate Expansion Devices
(STEEL STRUCTURES)

7/8" Sliding Roadway Pldte

3/4"¢ x 8" Long Welded
Shear ConnecTtor Studs

(Spaced alternately at
abt. 9”7 cts.) (Typ.

Angle

Continuous Bar

Fill Face

5/8" Vertical Plate
Field Aligning Bolt+ (Typ.)
5/8" Angle

PART PLAN AT END BENT

7/8" Sliding Roadway Plate

Angle
Continuous Bar——=

Field Aligning Bolt (Typ.)
3/4"® x 8" Long Welded
Shear Connector Studs

(Spaced alternately at
abt. 9" cts.) (Typ.)

5/8" Vertical Plate

5/8" Angle

PART PLAN AT INTERMEDIATE BENT

Note: Vent holes not shown for clarity.

Revised: May 2000 E3501
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Expansion Devices — Section 3.35 Page: 3.4-2

TYPICAL PART PLAN DETAILS (CONT.) Flat Plate Expansion Devices
(PRESTRESSED STRUCTURES)

3/74" Plate with two 13/16" x 1-1/2"
vertical slotted hales and 3/4" @
machine bolts and nuts

1/2" Beveled Stiffener Plate

€ 1-1/4" x 2" x 4-1/2"
Slotted Well (Cdst in
Top of Tthe prestressed
girder) and 3/4” @ x 77
Anchor Bolt wifth nut
and washer (Typ.)

7/8" Sliding Roadway Plate

3/4"® x 8" Long
We lded(Spaced
alternately at abt.

9” ots.) (Typ.) Shear
Connector Studs A

N S AN

Bar ﬁ,@ Prestressed Girdear

Fill Fooegggg///

3/4" x 2=1/4" Wide
Plgfe with two 13/16
x 3" slotted holes

placed along centerline
of girder parallel fo
roadway .

5/8" Vertical Plate
Field Aligning Bolt (Typ.)
5/8" Angle

7/8" Sliding Roadway Plate

Bar
¢ prestressed
Girder

1" Beveled

Stiffener Plate (Typ.) g{é;exw%¥g/i@OW{g?16”
X‘3/ 3\0T+ed ho\is e
Field Aligning Bolt (Typ.) BT aer paraTel 1o
roo%wcy (Typ.)
3/4" @ x 8" Long Welded
Shear Connector Studs "
(Spaced alternatly at 5/87 Vertical Plate
at abt. 9" cts.) (Typ.) p
5/8" Angle
PART PLAN AT INTERMEDIATE BENT
Note:
For structures skewed 40° and over, consider clipping the end of the prestressed
girder. Concrete vent holes not shown for clarity.

Revised: May 2000 E3501
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Expansion Devices — Section 3.35

Page: 3.5-1

TYPICAL ALIGNING BOLT & BEVEL PLATE DETAILS

Flat Plate Expansion Devices

(

)

(

Roadway Face of Curb

C7/16" Hole (k)

Bar

3/4"® Concrete vent hales

PART PLAN

Bar 135" B
Bar 1-1/4" x 3/8" x 2"
5/8" Angle vﬁ—<444—5/8”
PART SECTION
(TYPICAL)
(k) 7/16" @ Holes countersunk in the roadway plate:

in the angles and the bar 1-1/4" x 3/8" x 2"
bolt at about 4'-0" cts. Remove bolt after
Offset vertical and horizontal concrete vent

TYPICAL BEVEL PLATE

Bar Bevel Pldate

7/8" Roadway Plate

5/8" Angle —=]

Ti
%}

PART SECTION
(TYPICAL)

Note:
Use the bevel

plate (AT the end bents only)
3.0% or more plate

is required.

Modify the roadway plates

the 5/8"
when fthe bevel plate

is required.

vertical

o ¢7/16" Hole
57/<:‘444*DH\

5/8" Plate

when the grade of the slab 1

5/8” Plate

5/8" Angle

&)

3/4"® Concrete

vent holes at abt. 12”7 cts.

7/8" Roadway Plate

Back gouge

Plate

with slotted hole 1/27 x 1"

tapped for 3/8"” @ flat head stove
concrefe has set.
holes

in 5/8” angle (Do not alternate)

3
437

g
\N%@

TYPICAL BEVEL PLATE

S

plate and the continuous bar

Revised: May 2000

E3501
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TYPICAL FIELD SPLICE DETAILS Flat Plate Expansion Devices

1”7 Si11ding Roadway Plate

3" Angle

No weld required
on vertical leg
of angle

Stringer or Girder
nearest centerline
of roadway

in vertical plate

T Vertical Plate
60°

Do not weld fo angle

Continuous Bar

PART PLAN

Angle

gomehuous Sliding
ar Roadway
Plate

B PART PLAN ROADWAY PLATE
60° AND 3" PLATE

Note:
I1f the expansion device length is over 50 feet. splicing is permissible.

Details for a steel structure showns. prestress details are similar.

Revised: May 2000 E3501
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PLAN OF BEAM AT BEARINGS

Page: 3.7-1

Flat Plate Expansion Devices

(1) Expansion Device:
Top Flange = Expansion Device Gap
plus 2" min.

Bofttom Flange = Expansion Device
Gap Min-

Backwal | or step

on Int. Bent No Expansion Device:

Bottom Flange = 2”7 min.
Clip Do not clip fTop flange
Flange Stepped Int. Bent: .

Top and/or Bofttom = 27 min.

¢ Stringer

or Girder Note:

o Clip of top and bottom flanges
Detail A need not be fthe same.

PART PLAN AT BACKWALL

TABLE FOR “R” - WIDE FLANGE BEAMS
Nominal
3 Flange 84" | 9" 10" (105" 115" 127
& Width (%)
—
a NT7 "R 0.54"0.54"0.64"10.70"0.75"0.80"
=
* Note: For wide flange beams with flange widths
Note: other than fthose shown refer to AISC
"R = L (MTn.) For Steel Construction Manual for "R
plate girder structures.
. ¢ Joint
Clip Top ~~ IRV i
Fl ange (Typ. ) ) between spans i Min. ( B DF@‘FGH’GG)

Y & Stringer
Detftail "A

or Girder

¢ Bearing — Top Bearing

Plate

STRINGER OR GIRDER
WITH BEARING AT
STRINGER OR GIRDER END BENTS
INTERMEDIATE BENTS

¢ Stringer
or Girder

Note:

Details for a steel structure shown.,

details for a prestress
structure similar.

Revised: May 2000 E3501
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Expanslon Devices — Section 3.35 PGQG: 3.8-1
BARRIER CURB DETAILS Flat Plate Expansion Devices
3/4” x 6"
Long Welded
Shear Connector
Stud (Typ.)
1/2" Curb Bent Plate
447574%<%hop or Field Weld
5
Const. 6
Joint — 7/8" Roadway Plate
A | / ‘
0 a B
L ° [ - i
s I S ; Expansion Device
= T : A § Plate or Angle
\ | 3/4"2 Holes @ abt. 12" ots.
i (Concrete vent holes)
! 3/4"@ x 8" Long Welded Shear Connector
Studs (Spaced alternately @ abt. 9” cts.)
SECTION B-B
dn
4
Bevel curb
bent plate on Egzi‘o\u+e
roadway face ‘o 1/4”
T»A T»B C ¢ SECTION C-C
Gap at 60°F. LS
Varies | PART ELEVATIDN AT END
. OF BEVELED CURB BENT PLATE
Varies .
4
o
\
bovel ond of L ¢ Three 3/4” x 6" Long
| Welded Shear
e an” | Connector Studs
roadway face
2—-Layers 50%# —— ‘
Roofing Fel+t N 1 e
between plate Curb Bent Plate
and recess - : :¢ 1/2" x 12" x 15"
{ RAE ] (Form flush with
.- curb)
(IIV...?. E 4 >

PART SECTION A-A
ELEVATION OF BARRIER CURB

Revised: May 2000 E3501
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Expansion Devices — Section 3.35 Page: 3.9-1
MISCELLANEOUS DETAILS Flat Plate Expansion Devices
2 Layers 50# A
Roofing Fel+t |
between plate Weld
and recess .

1/2" @ Countersunk
Socket Head Cap
Screws and Anchors

¢ Fence Post
N1/2"” Skid Resistant

Raised Paftern Plate [, ..
(Same width as roadway Slope 1/8
expansion device per {?O*‘Z

late)
SN S

1/2" Curb Bent Plate

Roadway Pofe//7 //
[ e Tle SN
3 Const. Joint Anchors for 1/2” @

PSS HAATA -4
countersunk socket
head cap screws
A spaced @ abt. 127

cts. (Typ.)

TYPICAL SIDEWALK DETAILS

1/2"” Skid Resistant Raised Pattern Symm. abt. € Median

Plate (Same width as roadway
%///A—Tighf Fit

expansion device plate)
Roadway

PGTGT\.-Z H_::

ia
" .
. LA—Amohors for 1/2" @ countersunk
Const. Joint socket head cap screws spaced
@ abt. 12" ets. (Typ.)

TYPICAL MEDIAN DETAILS

[ 75Slab Gap
e } ot 60°F.
a ap
1/2" Plate

at 60°F. 3" 5/8" Recess with

R
v<\
a4

5/8" Recess with
1/2" Skid Resistant
Raised Pattern Plate

2-Layers 50# .
Roofing Felt 1/2"@ Countersunk Socket

between plate Head Cap Screws and Anchors
and recess

PART SECTION A-A

Revised: May 2000 E3501
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Expansion Devices - Section 3.35 Page: 4.1-1
GENERAL Finger Plate Expansion Devices

Check the Design Layout for the type of expansion device

to be used. [f no expansion device is specified, but due to
the length of the sfructure an expansion device is indicateds
consult fthe Structural Project Manager for the type to be used.

Each finger plate expansion device will be used within
the |imits described below.

LINEAR EXPANSION AND CONTRACTION

Coefficient of Linear Expansion,

Concrete structure o = 0.000006 ft+/f1+/°F
Steel structure o = 0.0000065 ft+/f+/°F

SKEW

Any angle.

TEMPERATURE RANGE FROM 60°F.: Rise Fall Range
Concrete Structures 50° 70° 120°
Steel Structures 60° 80° 140°

Movement for a 10°F change in temperature should be indicated
on the plans to the nearest %“ by using note (H5.2) in Section 4.

The movement for a 10°F change in temperature = (Coefficient of
Expansion)x(10°F )x(Actual Expansion Length).

MAX. LENGTH |TOTAL GAP
OF EXP. MOVEMENT | AT
CONC. | STEEL 60°F
500" 400’ 4" 2-7/8"
820" 650" 6—1/2" 4"

Note:
See Bridge Manual Section 4 pages Hb-A & H5-B for the appropriate notes.

Revised: July 2002 PD0O0O4
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Expansion Devices — Section 3.35 Page: 4.3-1
DETAILS AT END BENT Finger Plate Expansion Devices
Dimensions shown are
85" 3" 5" 84" perpendicular to
¢ 340 ovent [ S T S

Hole at abt.
12" cts. (Roadway

‘ skew (Unless ofherwise
=—1T—& W1d4x43 noted).

\ [
Fface only){Typ. ) ———= | Plate 3-1/2" x 5/16" (Grind
1-1/4" Finger | . to bear top and bott.)
Plate (k%) ; Spaced at abt. 3-0" cts.
NN ! !‘ between girders
| |
x > B 7 < ——{-Bar 2-1/4" x 1/4” x 15"
s (Spaced alternately
7N at abt. 9” cts.)
T o
/ 8 X 6 X 3/4 ‘\.“—{ (@ —Pc. C15 x 33.9
(Cont. )Rk . E 6., 2,
Const. Jt. Key B . - - PC. W24x 76 (Sqguare)
edring o,
Stiffener — DETAIL "A 104 (Skewed)
\ |

Apply protective coating to
exposed concrete surface.
(See Sec 711)

PART SECTION THRU EXPANSION DEVICE

3" (Min.)
g (Steel Structure) 21" Weld (Typ.) |
3/4" @ x 8" Long Welded
Shear Connector Studs (Top & BO*beTAI "
(Spaced a)fernately 85" 5" 5" 85" L
at apt. 97 cts. )R 3/4" @ Machine Bolts and Nufs
o with 13/16" x 2" norizontal
¢ 3/4” @ Vent slotted holes in continuous
Hole at obt. (Typ1) Z 8 X 6 x 3/4 (Typ.)(kK)

12" ots. (Roadway

3/4" Mounting Plate with
face only)(Typ.)

13/16" x 2" vertical slotted

1-1/4" Finger Plate (K)— ‘ holes (k%)
N ‘ 3/4" Plate with
\ | @\ 13/16" x 3" slotted

|
) N N\ T | ]
| \,H | i:i 7 q )ho\es (k%)
- %\/ % 7
aSi Vbq V
@ (Typ.) > I 7 =
[ ”
7y :$:$:, -
/8 X 6 x 3/4 17 s |1 P " p
i b ] § 1-1/74" x 2" x 4-1/2
teonTinuous ) (0 7y Bl | Slotted Well (Cast in
n A .
Const. Jt. Key ol 1] fopﬁof P/Sﬁg\rder> and
I BRE 3/47 @ x 77 Anchor BolT
| with nut and washer(See
7S —/‘*LJ—/ Sec 712 & 1066 for grout
LA K for anchor bolts.)
2" (Typ.) (%)
(See Sec 711) s

PART SECTION THRU EXPANSION DEVICE ‘¥ 2imension along
(Prestressed Structure)

(%) When distance “A” or “D” shown on page 4.4-1 is greater than 9” or 12",
respectivelys, Then The defails of supporting angless mounting plates, shear
studs and finger plate thickness need to be specially designed. Mounting
Plates shall not be less than supporting angle in thickness.

Revised: Sept. 2004 3.35-08/24/04
SupercedesAug. 2001




Bridge Manuaql
Expansion Devices — Section 3.35 Page: 4.3-2
DETAILS AT INT. BENT Finger Plate Expansion Devices

Dimensions shown are
perpendicular to
centerline of joint
and do not vary with
skew (Unless ofherwise
noted).

F1-1/4" Finger Plate

——20C 3/4” @ Vent Hole at abt.
12" cts. (Roadway face

€ W14x43 (Typ. )—

Plate 3-1/2" x 5/16" (Grind
to bear top and bott.)
Spaced at abt. 30" cts.
between girders (Typ.)

only) (Typ.)
P 7,9 Bar 2-1/4"x1/4"x15"
7Y a (Spaced alternately
7 at abt. 9” cts.)
\\q—‘ S

Stiffener

(Typ. J—=

T == 18 Pc. €15 x 33.9
i n T (Typ.)
Bearing N
A"

M
DETAIL ”A”J PC. W24x 76 (Square)
PART SECTION THRU EXPANSION DEVICE 104 (skeved)
) 37 (Min.) (Steel Structure)
" " Note: for Details "A" see
(@ 3/4" @ x 8" Long Welded Sec. 3.35, Page 4.3-1.

Shear Connector Studs
(Spaced alternately

at abt. 9" cts.) gL L LrgLr

(Typ. ) (%) 3/4” @ Machine Bolts and Nuts
¢ 374”7 @ Vent " with 13/16” x 2" horizontal
Hole gt abt. 2 slotted holes in continuous
12" cts. (Roadway [ TyPD) /8 x 6 x 3/4 (Typ.) KR

face only)(Typ.)

1-1/4" Finger Plate (k¥)—
(Typ. D—P \

3/4" Mounting Plate with
13/16" x 2" vertical slotted
holes (Typ.)(kK)

3/4" Plate with
13/16" x 3" slotted

(0]

QO

:% |
S ——
g
g

J 7 )ho\es (Typ. ) (k%)
N N N <
k\ 4 =g iasi} >$ //V/ /4 _
‘ i '—1s
Wyl 7 >
‘ :‘ﬁ:@:b*: -
175 =] ¢ 1-1/4" x 2" x 4-1/2"
Bl | Slotted Wel |l (Cast in
2 7.
s 1] fop of P/S girder) and
I 3/4" @ x 1" Anchor Bolt
| with nut and washer
"“LL " (See Sec 712 & 1066 for
Apply profective coating fo A grout for anchor bolfs.)
exposed concrete surface " .
(See Sec 711), — 27 (Typ.) k)

PART SECTION THRU EXPANSION DEVICE ) g‘gﬂg{0“<”0“g
(Prestressed Structure) traer

(k%) When distance “A” or “D” shown on page 4.4-1 is greater than 9" or 12",
respectively, Then the details of supporfting angles, mounting plates, shear
studs and finger plate thickness need to be specially designed. Mounting
Plates shall not be less than supporting angle in thickness.

Revised: Sept. 2004 3.35-08/24/04
SupercedesAug. 2001
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¥002 °4des

v0/¥2/80-G¢ "¢

8‘*” | | 8 | o
" Dimensions shown are
3/47 @ Machine Bo\fs and Nuts s
with 13/16" x 27" horizontal 2" 2" | perpendicular o,
slotted holes in continuous \ RN ond s %of vor§ @Ifh
48 X 6 X 3/4 (KK ‘ . skew (Unless otherwise
¢ 3/4” @ Vent Hole at \ | noted).
abt. 12”7 cts. (Roadway ' [
face only) (Typ.) ] K¢ wi4x43
‘ L PR
3/4” Mounting Plate with \ [ T1/4 Finger Plate (6K
13/16" x 2" vertical I \—Plate 3-1/2" x 5/16" (Grind
slofted holes (k) —— | | to bear top and_boft.)
N | A Spaced at abt. 3-0" cts.
| | between girders
ek = N Bar 2-1/4"x1/4"x15"
//%7% - < (Spaced alternately
@ (Typ. ) — N at abt. 9” cts.)
ISR e
P . 7 N
€ 1-1/4" x 2" x 4-1/2 s £y
Slotted Well (Cast in Liﬂgi%g Pc. C15 x 33.9
top of P/S girder) and .H [{&) (Typ.)
3/4” @ x 7”7 Anchor Bolt %_ <)
with nut and washer
(See Sec 712 & 1066 for " PC. W24xng Egg “2;
grout for anchor bolfs.) L DETAIL “A"
P =—~Bearing
LS Stiffener
27 (Typ.) (%)
Apply protective coating to " ) (%) Dimension alon
exposed concrefe surface 3/4% Plate with Q‘Girdér d
(See Sec 711). 137167 x 3" slotted
holes (%K)
PART SECTION THRU EXPANSION DEVICE Note: for Detalls “A”
1) 37 (Min.) (Prestressed to Steel) Sec. 3.35, Page 4.3-1.

3/4” @ x 8" Long Welded

Shear Connector Studs (%)

(Spaced alternately at 9" or 12",

abt. 97 cts. ) (Typ. ) (kK) mounting plates,
C) Gap required for . supporting angle

expansion + 1/27 (Min.)

(Along @ Girder)

specially designed.

When distance
", respectively,
shear studs and finger plate fthickness need to be
Mounting Plates shall
in thickness.

“A" or “D" shown on page 4.4-1

then the details of supporting angless

not be less than

see

is greater than

*INI 1v S7Ivl3d

1N38
GE°C UO1408S — S69)A6Q Uolsupdx]

|DNUDN ©6p1.g

(7331S 0L g3sSs3yLls3aud)

800]A6(Q UO|SUDAX] 64D|d tebu] 4

¢-¢°y :06pd




Bridge Manual
Expansion Devices — Section 3.35 Page: 4.3-4
DETAILS OF PIECE w24 Finger Plate Expansion Devices

© < \
— ~ o I
. % A
CL Cix | |
= A !
N ~ T
= =l
N o = I o _|
SR
- el b e e o e b
- L
N R s S
L o}
— L )

PLAN

76 (Square)
PC W24 X 404 (Skewed)

— 4 - --—-O-—f -

o0 o

76 (SQUARE)
ELEVATION OF PIECE W24 x 104 (SKEWED)

Note:

Place the above details near “Part Section Thru Expansion Device For
Finger Plates”.

Al'l holes shown for conmnections to be subpunched 11/16" @ (shop or
field drill) and reamed to 13/16" @ in field.

Revised: Aug. 1999 E3500
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TYPICAL PLAN OF PLATE

Finger Plate Expansion Devices

Edge of supporting angle or

top flange of W-beam

Round upper edges/\

—1/2"

60°F

TYPICAL PLAN OF PLATE

(SQUARE)

¢ Fingers

1/2" Radius

¢ Cut
Gap at 60°F

[Q\] N
. N
Radius

\
\
\

\
\

%]

C

D

E

TYPICAL PLAN OF PLATE

( SKEWED)

N L’

¢ Fingers

(Typ.)
4" MOVEMENT

Skew Angle A B

1 — be 6—1/2" 2"

c° — 15° 6—1/2" 2-1/16'
16° — 26° 6—=1/2" 2-1/8"
27° — 38° 6-1/2" 2-3/16'
39° — 47° 6" 2=1/4"
48° — 50° 6" 2-5/16"
51° — bbe 5-1/2" 2-5/16'
50° — 58° 5-1/2" 2-3/8"
59° - 60° 5" 2-3/8"
6" for 4”7 Movement

8-1/2" for 6-1/2" movement

6-1/2" MOVEMENT

Skew Angle A B

1e = 7° 9” 2"

8° — 22° 9" 2-1/16"
23° — 28° 9" 2-1/8"
29° — 36°| 8-1/2" | 2-1/8"
37° — 38°| 8-1/2" | 2-3/16"
39° — 45°¢ 8" 2-3/16"
46° — 47° T=1/2" 1 2=-3/16"
48° — 51°| T7-1/2" | 2=1/4"
52° — 57° 7" 2-1/4"
58° — 60°| 6-1/2" | 2-5/16"

Edge of supporting angle or

top flange of W-beam

@]
Il =

TOoOOO

+[ ¢
sec

@

(Typ-)

Cap @ 60°F) cos @]

Revised: Aug. 2001

E3504
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Page: 4.5-1

BARRIER CURB DETAILS

>
Gap at 60°F + (4" skewed)

e

Finger Plate Expansion Devices

FbB

€ 3/4" @ x 6”<

G + B0°F + (&
ggﬂg Wg\ded N 4 ap d (3" skewed)
ear Connector _m!
Studs T ;Igh
I

)

1/2" Beveled Curb
Bent Plate with
3/4" @ x 6” Long
Welded Shear
Connector Studs

Beveled Curb Bent
Plate 1/2" x
(Form flush with
curb)

T\l

"

x 1

W

2-Layers 50#
Roofing Felt
between plate
and recess

shop or
field weld

PART ELEVATION OF BARRIER
(END BENT)

-

F»B

Bevel end of
bent curb
plate on
roadway face

1-1/4" Finger Plate
TYPICAL PART SECTION A-A

CURB

Bevel Curb Bent
Plate on Roadway
Face

an

Bevel Curb
Bent Plate
to 4

7

Gap at 60°F PART ELEVATION AT END -
OF BEVELED CURB BENT PLATE SECTION C-=C
<: GAP AT 6O°F
€ 3/4" @ x 6"
éﬁmg Wg\ded + 4"
ear Connector — .
$fads Sonneeter. TE T fiont
) |
Beveled Curb Bent ‘ T H Jomt 50%
7 ” —Layers
Plate 1/2” x ¢ Roofing Felt
(Form flush with o) | between plate
curb) | L ™ and recess
5 =1
/ Bevel end of .
bent curb e v v.4a
plate on v e 4
roadway face

-

PART ELEVATION OF BARRIER C
(INTERMEDIATE BENT)

.

TYPICAL PART SECTION B-B
URB

Supercedes: Augu

st 1999 E3500
Effective: May 2004

3.35-05/17/04
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Finger Plate Expansion Devices

BARRIER CURB DETAILS
/
( 1 ;
1
+” Bent Plate ;Jx/kggéi
: o %é;; L

PART PLAN OF CURB AT END BENT (SQUARE)

Gap at 60°F + (3" Skewed) Recess barrier curb
to permit free
movement of plate.

) {
[ PRI ?

A\ N
\ \ 2\ \
3" Bent Plate / \ \§ N\ \
A,

PART PLAN OF CURB AT END BENT (SKEWED)
Gap at 60°F

Gap at 60°F + 47

Recess barrier curb
To permit free movement
of plate.

)
|

Recess barrier curb

To permit free
\ K\W@vemem+ of plate.
(

/

| | / &

+" Bent Plate

)
PART PLAN OF CURB AT INT. BENT (SQUARE)

Gap at 60°F
Recess barrier curb

o permit free
\7 <; movement of plate.
//

\

PRI

3" Bent Plate \ & \ \

PART PLAN OF CURB AT INT. BENT (SKEWED)
REVISED: December 1998 D3508
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MEDIAN BARRIER CURB DETAILS Finger Plate Expansion Devices

For the detalls not shown of median barrier bridge curb, see the safety
barrier curb details (General Superstructure Section of the Bridge Design
Manual)s +he Design Division Standard Drawings (Concrete median barrier).
and the Bridge Design Layout.

YR
3" Beveled
Curb Bent
Plate with
%// @ >< 6//
Long Welded <
Studs (Typ.)— @
=
i g
TYPICAL PART SECTION A-A TYPICAL PART SECTION B-B
Aﬂ T'B Bevel curb
bent plate an
Use dimension of exp. gap @ 60° F roadway face
ﬁT T C c
5, Use dimension of exp. gap @ 60° F P
[0} Y] 7
x 67 Long 4
Welded Shear - T Tight PART ELEVATION AT END
Connector Studs | = Fit— OF BEVELED CURB BENT PLATE

Beveled Curb
Bent Plate

L

5" X x 15"
(Form flush with

curb)—— =

(

| >27Layers 50%#
Roofing Fel+
between plate I
and recess 4

|

o1—oe —o - |— -

Bevel curb
Bevel end of gont plate
bent curb To 17
plate on 4

roadway face
SECTION C-C

PART ELEVATION OF BARRIER CURB
(INTERMEDIATE BENT)

Revised: August 1999 E3500
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Expansion Devices - Section 3.35
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DETERMINATION OF EXPANSION AND CONTRACTION LENGTH

Miscel laneous

Exp. Exp- F ixed Exp.
Brg. Brg. Brg. Brg.
\
EXp. F ixed ‘ F ixed EXp.
Brg. Brg. L L Brg. Brg.
2 ‘ 2
@ | O
EXp. Fixed F ixed F ixed EXp.
Brg. Brg. Brg. Brg. Brg.
Exp. Fixed EXp. Exp. Exp.
Brg. Brg. T Brg. TBrg. Brg.
|
Exp. Fixed F i xed ‘ F ixed Fixed EXp.
Brg. Brg. Brg. L ‘ L Brg. Brg. Brg.
2 ‘ 2
@ | @
Note:

@ =

For configurations not shown,

Expansion and contraction

length.

necessary to estimate the point of thermal

a temperture force distribution analysis may be
origin.

Revised: May 2000

E3501
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EXPANSION DEVICE ON SKEWED CURVED STRUCTURE Miscel | aneous

Acute Angle “A” = Right Gutter Line
Acute Angle "B” = LefT Gutter Line

&\\ ¢ Expansion Gap

PART PLAN

Grade Elevation at Left Gutter Line

f%44444444444447Q Ext. Girder

Grade Elevation at Right Gutter Line

¢ Roadway

new B X

SECTION THRU € EXPANSIDN GAP

GRADE ELEVATION

HDRIZONTAL
LEFT RIGHT ANGLE DIMENSION

BENT | GUTTER |¢ RDWY.| GUTTER

NO. LINE LINE

"nan -
A B IIC " IID ”" IIE n IIF "

Note: Add the Section Thru ¢ Expansion Gap and the fable
shown above to the Expansion Device sheet for skewed
curved structures

Revised: May 2000 E3501
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DETAILS OF SUBSTRUCTURE PROTECTION FOR ALL EXPANSION DEVICES Miscel | aneous

Note:

A protective coating shall be applied to concrete surfaces exposed to drainage
from fthe roadway. Indicate surface fo be cocated on plans. Urethane resembles
black tar which is fo be used where gesthetics is not a concern, otherwise use
EPOXY.

Seal top of beam and both faces of
beam with Protective Coating — Concrete

- A ///lﬁYF\jemfs and Piers (Urethane) or (Epoxy)

]

\ %
/

\

Note: When an expansion
device is used at an
intermediate bent, all
reinforcement located
entirely within the beam
or extending intoc the beam
shal | be epoxy coated.

I—ﬂllllﬂ"'A
. PART ELEVATIDON SECTION A-A
Note:

Slope beam cap to drain between bearings.
See appropriate section for bar size and details not shown.

Seal backwall, top of beam cap and front face
of beam cap with Protective Coating — Concrete

B //§>\Bem+s and Piers (Urethane) or (Epoxy)

1 7
i 7

|

Distance between
anchor bolfs + 10" (Typ.)

L s

PART ELEVATIDN SECTION B-B
Note:

Epoxy coat all reinforcement in end bents with expansion devices.

Supercedes: Apr

il 2004 E5501 B
Effective: May 2004 3.35-05/17/04



Bridge Manual
Expansion Devices — Section 3.35 Page: 6.1-1

Stltcone Expansion Joint Sealant

GENERAL

Check fthe Design Layout for type of expansion device to be used. If
no expansion device is specified, but due fTo the length of the
structure an expansion device is indicated, consult fthe Structural
Project Manager for type fTo be used.

LINEAR EXPANSION AND CONTRACTION:
Coefficient of Linear Expansion,

0.000006 ff/ft/°F

Concrete Structure: «

Steel Structure: x 0.0000065 Ft/ft+/°F
TEMPERATURE RANGE FROM 60°F Rise Fall Range

Concrete Structure: 50°F 70°F 120°F

Steel Structure: 60°F 80°F 140°F

Movement for a 10°F change in temperature should be indicated on
the plans to the nearest 1/16” by using note (Hx.xx) in Section 4.

The movement for a 10°F change in temperature = « x 10°F x Actual
Expansion Length x Cosine of the Skew Angle.

Supercedes: 3.35-04/19/04
Effective: (New) April 2004



Bridge Manual

Expansion Devices — Section 3.35
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GENERAL (CONT.)

Typical calculations for skew solution.

S

/

/\¥;947Q Transverse Axis of Bridge
¢ Expansion Joint

GIVEN: Total bridge movement along the
centerline of br\dge has been
calculated at 1.08

M 1.08"
FIND: The proper seal at fthe skew angle
O = 30° and with The joinT opening
at 60°F.
SOLUTION:
Step 1: Calculate the total movement

1 to the joint.

ML M cos&
1.08" X 0.866

Movement Range
0.935" < 2” max. movement

Stltcone Expansion Joint Sealant

FORMUL AE
ML =M cosg
M| =M sing
Mo =AT > L

by

M

/\\79 Expansion Joint

O = Skew Angle of

M1 = Total Movement

Expansion Joint.
= Total Movement of
Bridge.

Perpendicular to
Joint.

0.935” Required Sealant

Supercedes:
Effective: (New) April 2004

3.35-04/19



Bridge Manual
Expansion Devices — Section 3.35

Page: 6.2-1

Stitoone Expanstion Joint Sealant

TRANSVERSE BRIDGE SEALANT DIMENSIONS

o
““‘“"7”’4
S

41“‘

o
S

=
X
S
s’

oo
sgetigsiyu)
pSasius el

h“‘:“«‘ 0!

o

St

“
4
£
o
(5

0!

ot
30!
g

sesl

Silicone Sealant

5
NS

=
““‘
5

Backer Rod
~Drill 2" @ concrete vent holes at abt., 12"
cts. on roadway face of angle (Typ.)

PART CROSS SECTION THRU EXPANSION JOINT

Minimum fthickness of angle shall be 3”.

Note: See Bridge Manual Section 4.0 for appropriate notes.

Supercedes:April 2004 3.35-06/14/04

Effective June 2004
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DETAILS AT END BENTS (STEEL STRUCTURES) Silicone Expansion Joint Sealant
2" at 60°F

Detail “A”

Typ- /4 Plate and

= angle (See

const. Joint v — $h o Detail “B")
(Top of wing)——| ! !

2" @ x 8" Long

Weld Shear Connector

stud (Typ.)

AN
Const. Joint Key : \x‘J\
— @ Machine Bolt and Nut with

@ hole (Shop or field drill)

in top flange. Remove bolt after
(Do not show te h +
This dimension concrere nhas setr.
on the bridge plans.)

|

z

au
6

Fill Face of 37 (Min.)

End Bent

SECTION B-B
Z 34" x 5" xg”
T~ ~J T
30 " Il ™~
7 ©x 8" Long Welded = = | | ! blate
Shear Connector Stud
alternately spaced /////)'ﬁi o Izl o
at abt. 9" cfs. (Typ.) +—— 17 T
\\\\‘(t T
= E d oA
Fill Face of End Bent | E= A ——— N
! w
B | o B
[
4 il _4
Iz
L~ Angle 3% x 3%
Drill 2" @ concrete vent hole = *I:F>ti¥7 X & x 6" long
at apt. 12" cofs. (On roadway - - 1" @ Machine Bolt at about 18" cts.

face of angle) (Typ.)

with Hardwood Spacer Block.
Cut machine bolt+ flush with angles
PART PLAN after concrete in last pour has taken
inftial set. (Typ.)
£ 3L % 57 xiv
2 x 6” long

¢ 2 x 1” slotted

holes for 3" @ ¢ 2 groles
Machine Bolts g for 1" @
1 Machine Bolts
DETAIL “A"
DETAIL “B”
Supercedes: 3.35-04/19/04

Effective: (New) April 2004
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DETAILS AT INTERMEDIATE BENTS (STEEL STRUCTUR

2" at 60°F

1" (Typ.)

3" @ x 8" Long Welded
Shear Connector Stud (Typ.)

ES) Stltcone Expansion Joint Sealant

| Detail "a"

2" Plate and
su

- - _ % angle (Typ.)
= (See Detail “"B")
= =
\L‘;” @ Machine Bolt and nut with
2" (Min.) 2 @ hole (shop or field drill)
(Typ.)

(Do not show this dimension
on the bridge plans.)

SECTION B-B

43%// x 5” X\Eu

3" @ x 8" Long

Welded Shear ~4 __ ’lef’

Connector Stud SN T~
alternately spaced o o
at abt. 37 cts. It
(Typ.) o \7\ o
********* A
£ I =
L. . T m—w == E=
I |
I Ho
,,,,,,,,,, o L
~ ‘ ‘ ~
\Z
L A
| |
Drill 3" @ concrete vent hole - -

at abt. 12" cts. (0On roadway
face of angle) (Typ.)

PART PLA

1 "
2 X %X 67 long

R4

Holes for
Machine Bolts

DETAIL “B”

in tfop flange.

Remove bolt after concrete has set.
(Typ.)

2" Plate (Typ.)

Angle 33 x 3%
x & x 6" long (Typ.)
¥‘§” @ Machine Bolt at about 18" cts.
with Hardwood Spacer Block.
Cut machine bolt flush with angles

N after concrete in last pour has taken
initial set. (Typ.)

43%// % 5" X\?//

— ¢ #" x 1" Slotted

@

2" @ holes
- for +" @
Typ- n Machine
4 Bolts

DETAIL “A”

Supercedes:
Effective: (New) April 2004

3.35-04/19/04
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DETAILS AT END BENTS (PRESTRESSED STRUCTURES) St |tcone Expansion Joint Sealant

2" at 60°F
1" (Typ. 1
Qe
i —Detail “A” Piece Angle
%L"<Kj 6 x 3+ x 2
N (See Detail "B")
TYD“ B R o O
! ¥ il .A.A\ AR
Const. Joint 1. 7 —= U
(Top of Wing)— Siint MRS
2" 3 x 8" Long ' g el e
Welded Shear . = = <
Connector T
Stud (Typ.) e
Const. Jf. Key : € 14" x 2" x 44" Slotted
Fill Face Well (To be cast in The

of End Bent

tops of prestressed girder)
and 3" @ x 12" Anchor Bolts
SECTION B-8 W7+h42 Nuts and Washer (See
standard specifications for
the grout for anchor bolts)

Z 33x 5 x%
2@ x 8" Long
We\ded Shear T~
Connector S+tud
alternatedly

sp@ced at abt.
9" cts. (Typ.) 1T—4

Fill Face
of End Bent
8 B
Drill 2" @ concrete 4
vent hole @ abt.12"___
cts. (0On roadway : X . p
face of Gmg‘e)(Typs) 7 @ Machine Bolt @ abt.18 cts.

with Hardwood Spacer Block.
PART PLAN  Cut machine bolt flush with

|7 2 angles affer concrete in
2 o Lu Piece Angle last pour has taken initial
. % £z 6 x 34 x 3 set. (Typ.)
N N B (¥) Dimension along © of girder.
< o (Dimensions fTo be shown on plans.)
— —] £33x 5 x%

47 131/ "

b % @ X 3
% ‘ﬂ"*"*q}*"*’eﬁ‘ lotted Hole ¢ %" @ Holes
S | | » - for 3" @
— ‘VGF\SS‘VGF\GS‘ ‘ 23 Machine Bolts

() () oo
DETAIL “B” DETAIL "A
Supercedes: 3.35-04/19/04

Effective: (New) April 2004
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vices - Section 3.35 Page: 6.6-1

BARRIER CURB DETAILS

Silicone Expansion Joint Sealant

IR
— 2

Beveled Curb Bent

NG

G Plate with )
"4 Countersunk Socket
Head cap screws and
e Anchors
RSN
o
Const.
Al 43 1/2 x 5 x 1/2
\\\\\ |
N \ °
-'v'\_'?:a- L::‘ ::@:ﬂzgzzﬁzz%
4 Lﬁ-v | v, & ‘
| P2 @ Holes @ abt.
67| . _ - PART SECTION A-A
‘ 18" cts (For 4" @ machine bolts)
' 2" @ x 8" Long Welded Shear
Connector Studs (Spaced Bevel curb bent
alternately @ abt. 9" cts.) plate on roadway
PART SECTION B-B face
A B |
C C 7
27 at 60°F Bevel curb
3 W bent plate
" 1 T 1
2 61 L * SECTION c-C
37 PART ELEVATION AT END
; OF BEVELED CURB BENT PLATE
* \
=—¢ $" @ Countersunk 5 5" from roadway face
Bevel end of | Socket Head Cap v of curb to sed|
bent curb plafg ! -4 (Square structures)
ggcgoodwgy ! Screws and Anchors %N from roadway face
‘ o of curb to seal
A Nl (Skewed structures)
2-Layers S50# N — [ \ -
Roofing Felt | | ¢ Beveled Curb Bent Sti1cons Seolant
between plate | | | FPlafte 37 x 127 x 15
and VGO?SS — 1 (Form flush with curb)
o /
b b b Wi R
via V& iAo Sla
Ly A Ly i L
LDA L>B PART SECTION THRU SAFETY
PART ELEVATION OF BARRIER CURB BARRIER CURB SHOWING
SILICONE EXPANSION JOINT SEALA
Supercedes: 3.35-04/19/04
Effective: (New:) April 2004
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TYPICAL PART PLANS Silicone Expansion Joint Sealant
2" at 60°F
) <
< I
o (. [
mor
E N Roadway Angle
0 O = Y d
Gutter Line =t
ol EHD
I I
oll |lo
2" » Drilled concrefe vent =] |2+
holes @ abt. 12" cfs. In } } 3" @ x 8" Long Welded
roadway face of angle (Typ.)———=0/| | O] Welded Shear Connector
3‘ 1 Studs (Spaced alternately
I @ abt. 9" cts.)(Typ.)
ol 19
== @
=1
o] [o
,J\/7 ’J\F’

SQUARE STRUCTURE
2" at 60°F

( )

) { —
I e <
( IEMREE ) w8
T =
Gutter LTmeX 7 -
o7 (O Recess curb to permit the free
. . VAN movement of the beveled curb
Working Point— O, / bent plate %u X 12”7 % 15"
(%) >f 4 (Formed flush with barrier curb)
% .
Roadway Angle 3%/ // Bend Line
2" @ Drilled concrete S » ,
vent hole @ abt. 127 y 7 7 @ x 87 Long Welded Shear
cts. in roadway face 7 // Connector Studs (Spqged
of angle (Typ.) /%/9 alternately @ abt. 9” cts.)(Typ.)
ays
©

SKEWED STRUCTURE

(%) The working point is always placed on the front face side
of backwall at the gutter Iine.

Supercedes: 3.35-04/19-04
Effective:(New) April 2004
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SAFETY BARRIER CURB AT END BENTS Silicone Expansion Joint Sealant

<

12" x Secant
Skew Angle

—— Const. Joint

PART SECTION A-A

ELEVATION

Armor Joint
ngle
) Angl
Armor Joint
Angle 7
ConsT. Const. ////
Joint ~r—=—Ft=s————= Joint— =
X = )
N~ { o~
Fill Face
Fill Face
Working Point ——Working Point
S—"\ S—
PART PLAN B-B PART PLAN B-B
(SQUARE) (SKEWED)
Supercedes 3.35-04/19/04

Effective: (New) April 2004
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SIDEWALK DETAILS Silicone Expansion Joint Sealant

See bridge manual Section 3.30 (General Supersfructure) for detalls
and reinforcement of the sidewalk and bridge manual Section 4 (General
Notes) for +he appropriate notes to use on the bridge plans

NG

s @ Countersunk
Socket Head Cap A
Screws and Anchors

2 Layers 50%# Roofing

Felt between Plate
and Recess

@ Countersunk Socket Head Cap Screws
romd Anchors @ abt. 127 cofs
\

We ld

¢ Fence Post

! Slope %"
‘ per foot
|

A
é

‘ iRz w0
— 3 @ Countersunk %H Recess with
Socket Head Cap L

Screws and Anchors 2 ©°Kid Resistant

Raised Pattern Plate
A--l—|

PART SECTION THRU CENTER
OF EXPANSION DEVICE

ilicone Sealant

2" at 60°F
2" at 60°F -
3 3 2” Recess with 1" Plate
i Weld
5 (| s
(| ®
[l
s 5 .
va 3~ Recess with
Lar 5" Skid Resistant
aised Pattern Plate
2-L 50# L
Roo??ggSFe\f Qk—% @ Countersunk Socket
befween plate Head Cap Screws and Anchors
and recess

PART SECTION A-A

Supercedes: 3.35-04-19-04
Effective:(New) April 2004
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DOUBLE FACED MEDIAN BARRIER BRIDGE CURB Silicone Expansion Joint Sealant
Note:

For details not shown of median barrier bridge curb, see the
saftety barrier curb details (General Superstructure Section of

Bridge Manual), Design Division Standard Drawings (Concretfe
Median Barrier) and Bridge Design Layout.
2//‘//
7// 2//
-

¢ median R L

shown ek +z from the roadway

’ face of curb to seal
(Square structures)
1" from the roadway
face of plate fto seal
(Skewed sfructures)

Tight i+t

Symm. abt.
ekcept as

Beveled Curb Bent
Plate 37 x 127 x 15
with £”7 @ Countersun
Socket Head Cap
Screws and Anchors—

Bevel Curb
Bent Plate
on roadway
Tace e

C C

LLa
|

PART ELEVATION AT END
OF BEVELED CURB BENT PLATE

curb
plate

Bevel
bent

to 47
/ i \ SECTION C-C
Bevel end of =+—C¢ £ @ Countersunk
bent curb plafe ! Socket Head Cap 3
on roadway Screws and Anchors @
face ‘
) A :
2-Layers '50%F g —— ‘ \
Roofing Felt | | ¢ —=Beveled Curb Bent N
befween plate |1 | | 5| Plate 4" x 12" x 15" °©
( L] (Form flush with curb R
\ |2 / —
v ) | R V! 4 N
Sia via vl e M
( Ry i 5

;

TYPICAL PART SECTION B-B

e

PART ELEVATION OF BARRIER CURB

Supercedes: 3.35-04/19/04
Effective: (New) April 2004
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POLYMER CONCRETE Silicone Expansion Joint Sealant
Silicone Expansion Joint Sealdant may be used on rehabilitation projects where

other expansion devices need fTo be replaced. Consult with Structural
Project Moma?er about fthe use of polymer concrefe with silicone sealant.
S\\\come sealant is fto be designed with fthe same reqguirements as a normal
silicone expansion joint sealant.

Polymer Concrete

N\
N == — ——— -
N
RN
5//
“— 3/8"2 sinusgidal continuous bar
or 1/2" x 97 Welded shegr connectors
bent at 90° spaced at 9” cts
or #4 Reinforcing bar 9 \omg bent 90°
at 9” cts.
Note: Anchorage system shall be welded to ssteel armor with
appropriate weld to meet AASHTO Fatigue Category C for connection.
.
T
I
1
I
P ‘ P ‘ Back face of
4 4 Steel Armor
Weld(Typ.)
DETAIL OF SINUSOIDAL BAR
Note: A pay item exists for this fgpe of exEomswom device Sgsfem.
The system will be paid for under Silicone Expansion Joint Sealant
System, per |inear foot. Polymer concrete will be paid for under
Polymer Concrete per cubic foot.
B
DETAIL OF SHEAR CONNECTOR
(#4 ReTmforoim? bar shall be
bent in a similar manner)
Supercedes: 3.35-04/19/04

Effective:(New) April 2004
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